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Abstract of JP2002146014 

PROBLEM TO BE SOLVED: To obtain a polymer material capable of giving a polymer electrolyte 
which has not only good processability and good durable stability but also excellent ionic conductivity 
by introducing sulfonic acid groups or phosphonic acid groups into a polyazole-based polymer having 
excellent heat resistance, excellent mechanical characteristics or the like. SOLUTION: This polyazole 
compound containing phosphonic acid groups is characterized by having a 3 wt.% loss temperature of 
>=400 deg.C based on the weight of a sample reaching 200 deg.C on the measurement of TGA, 
having a solubility of >=5 wt.% in NMP, having an average mol.wt. of 1,000 to 1,000,000, and when 
plural repeating units are contained, they are mainly randomly and/or alternately binding to each other. 
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msm i j TGAffl&zmi 20 o*c#aa^o 
mmmzmmiz t # co 3 %fi*^i&£#4 0 0 

9 . T^fr^Stfl , 000*^1, 000, 0 0 0O 

miz h *) 0 m lwm<o^± h lt 7 y 

z t zmt tmim 1 mwiti&n. 
[ft 3 ] m#m 1 bsm«« 2 fcsa<^k^ft* 

[0001] 

immt&mtfmi *m»t* mm., iiwm 

%Wz&^x%h)frxmitzW&*7FtXV 7V-/WR 
[0002] 

T . ^f4«M^±ff h Z b I. . Z tl t> 

izmwt>ti&fift?m&. tttyjmmtixTvih 
mz+mg&hox-ZKxuKi,*^. <ro*#>, * 

MlzbWmX'ZhtnbLXii. ±fc#r*#:4t 
r^ 7 ^y (atftffill) j HWJi:-f£;N°-7 
/W:fro#-#yx;i,tf >ffl&tf®mztix # fc. L#>L 
10 0-C^StS^-C'iHSUJ:ofc-ri»i:, 

IBfiT#*Ji 0 . +ftWm&?mtZ> Z b (4T'# =5: 

srf z b mnmmfficom&nmmb ixmmz 
[0003] zcoj: ozx&z-SMthtzft. %mmm 

WtLfc*><?D (Journal of Membrane 
Science, 83, 211(1993)) „ # U X—f /Px~ fA^ h 
y$r^;^WbL^tc7)m^6-9 3 1 1 4). >w 

*yttx»*i-vymx'hh. ut>vb#t>* 

fcRfli: LT£#^fc$*A§ftfc*/l'*>'I&g{4i& 



{4#;t&l>. 

[00043 ^WtyK^-MrLfciKU^yX-f 
— ;K30V>T(i, Uno£>0XJ. Polym.Sci., Polym. Che 
■., 15, 1309(1977)fC;fctt&3, 3 '- : J7$;<y : J 

4, 6-^;^=Jfx-i, 3 -Ky-eys/^v-fcyw 

frt>^fc$ht<7)ii\ USP-5 3 128 9 5T141, 

2, 4, 5-Ky*£yrh7$.yb2, 5- : JtiJV#* 
isKyvyAfrXymZs&ftb LX&Rt&bnim 

&ztix^i. mvmxm^btLX^&xyv- 
jv**^ y izit&ftmzimmt &i>e><o, n - ^ ^ 

trnUHy (NMP) fcJiSWPL*^. £*>J:3fc, * 

x^%frr>ti. ttz, zti^com^xit. mmmm 
ymmtfm^w^t^mmz^xmz-t* 
ti&zbmfr^tz. 

[00053-^, *^*yie^^r^#^y-7-t 

y*^^rV>. tzbllf. USP5, 4 9 8. 7 84-Sf- 
(3fcV->T4, 4 '-(2, 2, 2-hy7;l/^"0-l- 
(f'j7/^n^f^)xfijfy) b'X (2-757 

^;^yffilfe^5%~5 0%^3, 5-^;U 
mis? x -;U*7.* yKfc^i #U -e-3&»«#§iir 

-rs mmm<r>mm^ t mtz z t teas 

**S*V^. fl&t, WHPP 11-28654 5 ^{4, 

3, 5-^^j/7x^/W5^*yi*t6fti:t4 

xw-itmwub ixmztiimtt&m'tt. 
iammmz o manns? t lt ^ffl-r i. -r i: (4t-§ ^ 

[00063 

imtmmizobtmm] xmomi*. zn 
txmft^wMMb ixmztix*Kzjv*ymiz 

«M«l«t*if«utttK*»OjKy7y'- 
^*5KU^-fcNMPA^)»J»tt*5l*lBW«IA'r 

[00073 
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[0008] ttb-h*wm. TGAmmzmi 2 

0 Or^iS^OM^fiiSr^t L£fc#tf)3 
*&HB£#4 0 0 'CO±.X'& Ox NMP A^&jggtf 5 
w t %lJLhT3!) 0 . 1 , 0 0 0 frt> 1 , 0 

oo, ooonmzhq.myML&mtmivi&its. 

#y LB U IS*, Eg, =Sf^hii:M 

msxb*). wm. ? oij*. is-mmbizmx-t 
zztiKz. wzmzt* zbiz*<o. wzmm 

[0009] 

imwmwm 3 aT^m^-o^xmm^mm 
*mx^o KxKvw.ttxv rr-Mtsmb 

[0010] 

Mi] 

Tjki.R' c?)-rKxtt:te-mz*z*y®mttix 

^>M£ft, **v^4«^iT*-9Tt i<. *x*y 

r' m^mwzN, s, omtF^th^omwt 

ZGlXUXLfrttt^) 
[ 0 0 1 1 3 tti. -B£ 1 b biifzTsS^X^tX o 

~[<^>'-j- • • • (*2) 

(zzx-xiio. s, ifcttNHs^L, r "ttry- 

[0012] JJE-flbS 1 X'*t*m&*x*yWt% 



aw &ffli£*Rx*7frrTV->mmi&x'* & 4 

3?%miS7 5 y>*f 7x#&t N 7 $ y£ JrtX^- 

w&mnKmizk o^jatta z t &x* * . « 
#ym&mm'tzzbx\ aMi*#y7V-;nfrfc# 

X* yHS£gA-f 4 i k **r S S . 
[0013] ^fiy'7Sy^-yK 7f#J£y'7S y 
^3T-;K JJWfiTh^S^OAfWIktm 2, 
5-ytKn^yA , 57x-V>y7Sy, 4, 6-y* 

tHo#^^7x-wyyrsy, 2, 5-^7$/ 
— 1. 4 -^y-tfyi/'f-:*-/k 4, 6-y'7$y- 

1, 3 -<y-tr y 5^*- ;k 2, 5-^757-3, 

A-KyMyVtt-JV^ 1,2, 
4, 6— rh57Sy / <.y-t:>. 3, 3 '-yhKn^f 
i/^y^'y, 3, 3' -y'75 7-4, 4 '-y7i 

x/i^y-»£yx*-/k 3, 3 '-sw^r^y 
yy'V. 3.3' -^7S/-4, 4 '-y'7x-;K 

y-fery^'f-*-^ 3, 3 '-s^y^y^y, t* 

X (4-757-3-t Hodf^7x-;>) x-r/k 
t'X (3 -757-4 -t Kudf^7x-;H x-r 
/k t'X (4-7$7-3-*/lo77b7xX/kx- 
-f/k t'X (3-7$y-4-^/Wh7x-/l'7x 
x/U)x-r/k 3, 3' , 4, 4 '-rh7757x 
7x-;Px-f;k b'X (4-757-3-b Yu^is 
7x-;H x;P^y x h'7. (3-7$/-4-tHn^f 
y7x-;l/) x;P*y s h'X (4-7Sy , -3-^;^ 
7h7x-;H XJV^y. b'X (3-75 7-4-^^ 
*7h7x-^7x^)7>Wy, 3, 3' , 4, 4 

'-T-h77S7i/*7xX;U7.;P*y N 2, 2-t'T. 

(4-75 7-3-t h'ndr^7xx;u) 7nA°y x 

2, 2-h'X (3-757-4-tFodry7xX;P) 
roA'y, 2, 2-t'X (4-757-3-^;^rh 
7x-;l/) 7oy\7, 2, 2-t'T. (3-7S7-4- 
^;W7h7x-;l'7x-;l')7nA7, 2, 2-b'T. 

(3, 4-y7^7x-;P) 7nAy, 2, 2-t'T. 

(4-7$y-3-t Hn#y7x-;K ^^7;^ 
nrnA-y, 2, 2-h'T. (3-75y-4-t h'ndf 
y7x-;H Mt7^n7nyfy > 2, 2-t'T. 

(4-7Sy-3-^;^7 a h7xX;U) ^^ 7; ^ 

n7-oyN-y, 2, 2-h'T. (3-7$/-4-X;^7 
h7xX;U7xX;U) A s dr^- 7 ;i / ^- n7 -py^y^ 2( 2 

-b'X (3. 4-y*7S77xX;U) \Jft7/^n7 
n^-y, t'X (4-757-3-bb'o^rv7x7dr 

^y-fe'y, t'7. (3-75y-4-tHn^fy7x 
s*i/) ^y-bfy, fx (4-7S7-3-^;p^7-h 

7x7^y)^'V s h'X <3-7$/-4-*;lo& 
7*h7x7df^) ^yfy. fx (3, 4, -i77S7 
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%thZbi>X'Z&. ztitivmrnfevr^yi/*- 

» y ywjzvMbvt&x'^h^x h x < : mtt 
■r ( 1 1 > ^5 u ywtiswz z<m<mmm* is a, 

[0014] K^yms^itti^xym^wmt i 

Xi±. mm. 2, 5- : J*nu#*i/yx-)\s*x*y 

§L 3, 5-y*/^y7x-;W^*ySS, 2, 5 

turn ym&r/z ti^wmmmft z t tfx-z $> 
ti\ zh^zmfeZti&zbliKu. *x*ym%%i/ 

ti)vxymtzKbmkmx'%<. *z*ym*tt 
i%\^jj])iitywb t uzm^mx-mK-th z b 
tfx-z t^yw&^stDvxymt t uzmmx- 

*Z> : J*))VXy&mtLX\t. tV79)V®. 4 77? 
/HL ^v^vy^tDVifsy^ •/'7i-;U-f/l'y 
tijutfym. is? x~)VX)V*y : Jii)VXym. t'7x 
-)VVli)V#yW. ^-7i^^;^/l ( 2, 2 
-fx (A-%)VX*i/7x-)V) ^-^M-nTo 

rtymxviLXTivwmt ix®gztix^&-mm 
i>*nxy®z®.mz> z t , zzx^muz t 
<Mzm%zti&i><7)X'i*%^. *z*yw&%i;ti}\sX 

yMb b Uz*x*ym%<£3il%\,M;jjfr#yM$:& 

m-r$>w&. *x*ym.<7)m&**m< l z-t ztiwz. * 
x*ym;^i?*)vxym$&i;titixywfr<r)2 o* 

&i-tzMz5o*)u%v±x'h$>zbtfz uzm i 
\>\ *z*ymm*tt?&i;*>uxyMcomg.imi l z 

)U#y&m®b iXMiiZtitiXVTY-M*. 

* ymm l&v ^Jt^ymm v vzw&izit« 
zm^zbtfutiw 

[ooi5] ±m--m£2X'*-f#v TY-;ummm 
xt&m&mzimfezti%wK mmi^Rx-^ 
tTy-mtffi&LX'* %=mn3f%WkW$.®.zmm- 
h*)VhmzT$jm*2m$&?imm*)vxym, * 
>v h&m&x'T 5 smb t Yu*isfrm*$r>%mfe 
tuwym. *)VY&<vm®X'T$;mbx>i>ii7Ym 
zft^%%m*jvxyM&±v%h^<7)mmikfrbmif 

fiMt^km.^zi: *) m Z b h . 
[0016] ztibeyftxxym&^itfyTy-frZ^ 

fcth^mtt. mzimfeZtlZ^tiK J.F.Wolfe, Enc 
yclopedia of Polymer Science and Engineering, 2nd 

Ed.. Vol. u, P.60Him)i,zMmzti&£o%#yyy 

mmi&b tm*. mim-siz* o^-r & » b &x- 



%Z>. ttz, XVVyMofrbWzjfyxfrXyM/ 

wtuyM^mm^ h ^tzmmnmiz ± m-sz 
mm?z> z b h . mz, mw£wm®fr*?m& 
^s^-mfocDKjBX'tfv r s mm%b'<7)mmfa#v 
-7-btxm. ^mm^mmm^bizxm^ 
&mx'E w^-k y r v-mm.\,zm& i -nm* b%m 
m? h z b tfx-% h . m&.y&m ^ u v-z^m- 

mfWi*frWzm&X'\$. *x*yw&^ 
ts%x-ii, n wzxvv-cmMfc&tf&Tix it 

o^yz-com^hwzk r>mm%%fmtffoi<vx'~ 
mzimfcx-z ^ msmwi mm^^iz 

b tiWt L\>\ Z<7)c\b\,z£V) , yW&m%\ ^ 

s xv?-hmzM&<vis^imx'iuzbtfx*$z>. z 

tibcofrxtsymmis^xy TV-Mk&^ttmi 
nizm%.%iX&l><?)X'\$tt:\W. 1, 0 0 0-1, oo 

o , o o o x-hh z b ##t u\ b , am: 
mmzftz z b imm<zts:h . hoje-u*^ 

[0017] *»Wtf5*x*yia^fir^'; rv-;Kt 
sm. ^xzhZb'&moijmx'im^yjjiJ* 

\,zffi&thZbi>n*%h> *X'i>NMPlzmMUMM 

fr^mt&zbtwtLw NMPmHzmmtz 

mUblXit. N, N-x'^f-A'T-febrS h\ N, N 
^f-;U-2-en>J Hy x ^^f-^x^yTS H 

>®c, bsk, hV7fr*vtm%b'<mffi)*mmi> 

OZM&Z btfX'Z Z>WZtit>\,z<mZtih i>CDX°ii% 

-fbUf"7A, fifty f-^A. fiftr^s-^A^t'co/u 
j mziimmmzmuuz^mmb ixi>±\,\ 
®m*ox y iiu^ii o . i~3o n&%<n$mx'h 
hztmtLw fl^y*fc*«HfeWMsu *** 

[ooi8] jg^^js»»^ft*tsii4Mno*a* 
ffl^sct^&i. MitfMi," «ffisa». sKy-7- 

2f iz i -oT . ^SE$:^* yns^^r^y 7V- 

o^ti, tmximjmmx'MMzmz #i z t & 
*hy%t'iz®mzzbtfmn\ zm. miz 



1(5) 002-1460 14 (P2 0 0 2-BH 



[00 1 93 *ftW<r)*Z*>mm%1iX U 7V-;Hb 

&toZ3Es&ttb'tzmimi-hm uvjmn. mm 
®mm& £ t #-e# 4 . ^^^*{±. sai-r & £ 

#7Xl^»f7Dy (£HffiS) «i&k'£fflv>4£k# 
AfcHSKIBIRSfifcv^ 1 0-1 0 0 0/zmT&4£ 

tmtiw m-%&tiRbLxmmm%<% 
o\ *^r4k^-&j£#T'§=^x&4. io»* 
L<tiioo~5oo;um-e£>!>. ®m<v***hmz 

mm-&imtMmi}m*m»hzbiPcsi. mi 
if. Try*-?-. F?*-7V-K&if£fflive- 

mth £ k T' 4 0 %-frRfcf*4 £ k & . 09*. 

tfs tom-&®$tz\&mB(om?i*imi,zixM¥m 

**T fffc 0 "t 4 £ k 4 . 4 fc , k'?)#j§& 

&-thzbtfX'*&. *mxw®tmizmtx&M(D 

imizth £ k WX-% 4#, A *yffim<miPh\*X' 
S 4£W?»V*£ k ##4 LV». JrfWft:i42 0 0 u m& 
TX'fc 4 £ b fiWt I < , 5 0 jit mjrFT'fc 4 £ k 
UzfttK. 20 u m&TX'h iZbtfMhl&t L 

[0020] *^B^*^*yi?s#^"^u tv-;p?k 

*KUTjiim«»*if<o-f5j-y3a«Kk tTffiffl-rsco 

«-4£k£4 9. *«W^*>^«Kk«Sk^«. 

^*c^ffist4k #oam yy-m^b ixmmzz 

kit'£4. 

[0021] *%br<7)*A*>M£G#V7Y-)UXV 

Mfcogimijmiwtiz&K&tfTGA 
mmzmz 2 0 ov%m&<?>w®n&zmmiziti 

b # O 3 XtDfeW4 0 0 miT* 4 £ b 

JfeWtt«fi*4 2 0 xaSUb-C* S h lz#$ U 
ft-CIBJg Lfc3 %JUt*fej>£ljK*<4 5 0 iClJltC* 4 . 



fc*J»t* 2 0 0XJJM»&&9K8Mfc*«|Sfc: Lit k * 

o3^a»jfewi«**4 o ox:*gf uwss&nkwc 
[0022] *mx?)*z*ymm£ii#v tv-tw* 

U -7-liN M P (3 5 w t %klh-Ci§ft?t4 £ k i^k 
I/O *4 . # 'J 7V-;^^ U v-«HRfc:*J»tt**lfi 

<. mm®mi,zimmi%^&&i>$>\\ m=?m 
Mnmtt&ms. mmmm^^m^x-mm 
b. wmvm-iiz%*)*i-<. mitimzm 

?&m*ftlZbi)mH\ olZNM 

p m#>btiim®mz°i®&<7)tfv mm 
x-mmtz £ k tfx*% . mx\ zmzht: o itz 
mm*ii$ttwimmtiz. £<o^*> ±t- 

l,Z&itlhh<7)X'$)iXi>. NMPfc5wt%ULhTiS 

[0 02 3] 4fcs *fKBfcJ:4I«4. 
ttX^l . RV^Vv^TiK^R Ofilv^'WSrk' 
O^E* i:: 5r^ti7)T*^4. 

[0024] 

tga^ : TGAmmmmmmmTGAsoi 

fc. ffffltt, 1 0'C/^t'l 0 0°CtcU^3 0^-1 0 

•C6oox:4tiaisgLfc. 2oox:m&&.e>MmM& 
twmztn 3 LJt^<oiae* 3 

aSk^Hi-4. 

>KU*?-iflW!i* : &ttk LT^KS:fflv^T^h7;U 
h*fif«th*fflv^«l«LJt. 0. 5 g/d 1 <085»}S«[ 
^oV>T3 0°CT-S!l^Uc. 

IRfflS : 4J-3tSSfcBioradttFTS-40, ^^UBioradttUM 

k-dootem^fcmm&mizx'oMfcit:. 
[0025] mmi 

3, 3' , 4, 4 '-xh^TSy^x^/PX/^y 
(B&#: TAS) 1.830g(6.575xl0- 3 mole) N 3, 5-x 
^^^^x-W^^yl (Bg-Sf-: DCP, JsEJg9 
9%) 1.084g(4.405xl0-3mole), tU7^jUM (Ifrf : 
TP A) 0.359g(2.l70xl0-3niole),1fJ»;yig (iiKk'J 
y#fi7 5%) 20.48g. SRftU^16.41g*R^B5RC 

1 0 0XltX'%i& . 1 0 BttSHSHGL 
Jtf^, 1 4 5 Ltm^'22 0'Ctz#iS L 

X5mm$ifz. *&&7mtou kznuxms 
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%h t x-*mm muz. vkhtitz* v ^-as o-c 
x-mmsimLt:. xw-vmmm*. 1. 13 

ftbtltzXWSOOmgbNMPlmlZ 

[0026] mmm2 



PA<Dil£Jt£3 4 : 6 6 (^it) IZ&Z.X . £ftT 
(6. 575xlO-3nK)le) fcfc* i o LTftiitfWWi, HSfi 

mitmmizbxnit&xv&nmfeZTi'otz. 

-cOttmmtO. 9 9, 3%fi*3&Hfi£ii4 2 5'C 

x°b->tz. 

[0 0 27] ttS^Jl 

3, 3' HD^fy^yyi/'y (B&-^- : HAB) 1.86 
0g(8.602xl0- 3 mole) s 2, 5-^^df^^>X 
^yH^y^N (B&-§- : STA) 2.307g(8.602 
xl0-3mole), ;J?'J "jy® (SlHt'j >"£*7 5%) 24.9 
8g, £^tUy20.02g^*^^ta»5KI», 

U jr^f;pys'x±^-5< mm%tft>9 8X:tX'&& 
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